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Abstract 
Focusing on the characteristics of destinations, this paper pursues to identify the role of spatial spillovers in driving 
location choices of firms. With this objective a spatial conditional logit framework is defined, allowing for 
neighbourhood-related spatial effects. Additionally, a broad indicator of spatial spillovers generated by a given 
destination is proposed. The model is then applied to empirically capture the behaviour of more than 66000 new 
manufacturing firms established in 316 municipalities of the Spanish Mediterranean Arc (SMA) between 1998 and 
2008. Estimation results show that such spatial effects have a remarkable impact on the location decisions of high-
tech companies relative to those of low-tech ones. 
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 Introduction 1.
Studies on the forces driving geographical concentration of economic activity appear as one of the 
most active topics in present regional literature. Such an interest in restoring spatial dimension in 
economic studies has even converted agglomeration economies into one of the more scrutinised variables 
in regional and urban studies [1]. In this context, one important feature of studies dealing with 
agglomeration forces is that these are usually approached as local in nature, that is, the spatial scope of 
those effects is theoretically bounded to the spatial area that constitutes the unit of analysis, not allowing 
for real “spill-over” effects. [2]. Notwithstanding, recent contributions intend to escape this administrative 
constrain highlighting the importance that inter-territorial externalities exert in location decisions of 
agents, in an effort to achieve more realistic modelling of people choices in space [3],[4]. These 
developments are then concerned with a new focus when dealing with spatial spillovers, now accounting 
for the fact that external economies arising in a given geographical destination does not only affect firms 
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localized in that destination, but also could be (and used to be) affecting firms located in nearby 
destinations [5]. 
This paper continues studying the role that inter-territorial spatial spillovers play in influencing the 
location choices of firms. The focus is basically directed to improve the way we look at external 
economies and neighbourhood effects, following the spirit of spatial econometrics exercises. Several 
contributions are made to the literature. First, a spatially extended discrete choice framework is defined to 
model the location decisions of firms. Choices are now modelled as a function of individual destinations 
characteristics, including spatial effects arising from, and affecting to, their surrounding areas. This 
framework will be proven useful in capturing the relative importance that urbanization and specialization 
economies play in this process, disentangling the very role played by those classical agglomeration 
economies from other ones arising from additional spatial externalities, locally or not locally bounded [1]. 
And second, the empirical exercise is carried out on a data set including observations of 66084 new 
manufacturing firms established in 316 municipalities of the Spanish Mediterranean Arc (SMA) between 
the years 1998-2008. Finally, and given that technological intensity has become one of the leading 
indicators when characterising industries and economic sectors in general, the paper will also explore how 
the technological intensity of firms influence their location decisions, and particularly, if spatial effects 
are more willing to arise in those firms with a higher content of technology in their processes or not. 
After this introduction, the structure of the paper remains as follows. Section 2 presents the analytic 
framework of the study, section 3 is devoted to discuss the choice of the explanatory variables set, 
estimate the empirical model and discuss the main findings of the investigation, while section 4 concludes. 
 Model setting 2.
This section introduces a location model based on the standard that the firm will choose the 
municipality with the highest expected profit among several alternatives. From the point of view of a firm 
i which operates in industry s, each municipality in the set of possible locations offers an expected profit 
of ߨ௜௝   such that, 
ߨ௜௝ ൌ ݔ௝ߚ ൅ ݖ௦௝ߛ ൅ ߜ൫ܹ ௝ܺߚ ൅ܹܼ௦௝ߛ൯ ൅ ߟ௝ ൅ ߟ௜௝      (1) 
where the variables in ݔ௝   include those characteristics of the municipality affecting the location decisions of firms in all industries, while ݖ௦௝  just account for those local characteristics affecting the location decisions of firms belonging to the industry s; ܹ ௝ܺ  and ܹܼ௦௝ are spatially weighted averages of 
the characteristics of the municipality’s neighbours, either common to all industries or relative to a 
particular one, respectively; while ߝ௜௝  is a random term capturing unobservable factors that determine the 
expected profits from locating in municipality j  for firm i1. 
The basic idea underlying the theoretical framework is straightforward, with firms deciding to locate 
their plants in that municipality more profitable for them, as usual in location theory. Thus, location j is 
chosen by a firm i if the (expected) profit of choosing such a location is higher than those (expected) of 
locating in any alternative place. Hence, the probability of choosing location j is: 
ܲݎ൫ߨ௜௝ ൐ ߨ௜௞൯ǡ ݂݋ݎ݆ ് ݇ǡ ܽ݊݀݆ǡ ݇ ൌ ͳǡʹǥ ǡ ܬ        (2) 
and it can be shown that if the error term ߝ௜௝  is iid according to a type I extreme value distribution, the 
probability that a firm chooses municipality j can be written as: 
ܲ௝ ௦ǡఎΤ ൌ ௘௫௣൛௫ೕఉା௭ೞೕఊାఋ൫ௐ௑ೕఉାௐ௓ೞೕఊ൯ାఎೕൟσ ௘௫௣ሼ௫ೖఉା௭ೞೖఊାఋሺௐ௑ೖఉାௐ௓ೞೖఊሻାఎೖሽ಻ೖసభ           (3) 
 
 
1 This model spatially extends the original contribution to location framework developed in [6]. 
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The following relationship for each industry s is the starting point in order to identify the spatial 
spillovers generated by a given municipality: 
ͳ ൌ ܲ௝ ௦Τ ൅ σ ܲ௞ ௦Τ௞ஷ௝               (4) 
where ܲ௠ ௦Τ ൌ ܧ൫ܲ௠ ௦ǡఎΤ ൯  for each location m. Then, from equation (4), and given a marginal change 
in characteristics (common to all industries) of the municipality j, the marginal direct and indirect (cross) 
effects verify: 
Ͳ ൌ డ௉ೕ ೞΤడ௫ೕ ൅ σ
డ௉ೖ ೞΤ
డ௫ೕ௞ஷ௝
ؠ ܦܧ௝ ௦Τ ൅ σ ܫܧ௝՜௞ ௦Τ௞ஷ௝              (5) 
 
Moreover, in the conditional logit setting it follows that the indirect effect of a marginal change in the 
covariates of the municipality j can be written as:  
 
ܫܧ௝՜௞ ௦Τ =െܲ௝ ௦Τ ܲ௞ ௦Τ ߚ ൅ ߜܲ௞ ௦Τ ൫ݓ௞௝ െ σ ݓ௥௝௥ஷ௝ ܲ௥ ௦Τ ൯ߚ ؠ ܰܵܫܧ௝՜௞ ௦Τ ൅ ܵܫܧ௝՜௞ ௦Τ          (6) 
 
The first term in equation (6), or non spatial indirect effect ܰܵܫܧ௝՜௞ ௦Τ , captures the fact that in the 
conditional logit framework a change in one of the characteristics of the location j affects its expected 
profit relative to those of the rest of municipalities and, consequently, induces a change in the ranking of 
the alternatives which ultimately would modify the distribution of firms across locations. The second term 
in equation (6), the spatial indirect effectܵܫܧ௝՜௞ ௦Τ , captures the effects of changes in the characteristics of 
municipality j over the probability of another municipality k to attract firms operating within the sector of 
activity s. Finally, by integrating the terms ܵܫܧ௝՜௞ ௦Τ   over every location ݇ ് ݆ we obtain the following 
measure of the total spatial spillovers generated by the municipality j as: 2 
  
ܵܫܧ௝ ௦Τ ؠ σ ܵܫܧ௝՜௞ ௦Τ ൌ ߜܲ௝ ௦Τ௞ஷ௝ σ ݓ௞௝ܲ௞ ௦Τ௞ஷ௝ ߚ                        (7) 
 
Furthermore, note that the total spatial spillovers generated by a municipality depends on the value of δ, 
so the higher the value of this parameter, the more intense the spatial effects, given that the characteristics 
of the neighbourhood would receive a greater weight in determining the expected profit from locating in a 
given municipality. The magnitude of the spatial spillovers emanated from destination j also depends on 
its relative position as attractor of firms (ܲ௝ ௦Τ ሻ and its relevance as a neighbour of other municipalities 
(provided that each term  ݓ௞௝ is inversely related to the geographical distance between locations k and j); 
consequently, we should expect greatest municipalities surrounded by a higher number of neighbours to 
exhibit a remarkable ability to generate spatial spillovers. 
  Estimation results 3.
3.1.  Data description 
The analysis in this paper draws on a data set for the population of firms established in the Spanish 
Mediterranean Arc (SMA) provided by the Spanish National Statistics Institute (INE). The SMA is here 
defined as the territory of the Spanish Mediterranean coastal area stretching from the French frontier to 
 
2 This summary measure of generated spatial spillovers resembles the Total Impact from an Observation Measure 
introduced in [7]. 
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the Straits of Gibraltar, that is, between the regions of Catalonia and Andalusia The areas that make up 
the SMA constitute 40.9% of the population of Spain (3.8% of EU-27); and their GDP represents 40.6% 
of Spain (3.7% of EU-27). Thus, the SMA as a geographical unit concentrates more than 40% of Spanish 
population and economic activity in less than 20% of the total country surface, with important presence of 
traditional manufacturing industries and services in their economy. In this context, the data set comprises 
66084 new manufacturing plants located in 316 municipalities between 1998 and 2008. The spatial 
distribution of the firms among the SMA municipalities is depicted in Figure 1, where it is clearly showed 
that a large proportion of firms are established in the urban metropolitan areas of Barcelona and Valencia. 
3.2.  Explanatory variables 
Table 1 summarizes the list of explanatory variables considered as potential determinants of the 
location of firms in the SMA, along with its exact definition. The list of explanatory variables includes a 
set of dummies to account for potential differences in the institutional environment which are mainly 
determined by the Autonomous Community (corresponding to the NUTS-2 regions of the European 
Union) to which the municipality belongs to. In table 1 it can be distinguished two groups of variables: 
the first includes factors related to local features as distance to ahead, local level of population, urban 
population density and human capital. 
Beyond these factors, firms’ decisions on their localization can also be driven by both intra-industry 
(localization economies) and inter-industry (urbanization economies) agglomeration effects or 
externalities. In this respect, a firm located in close proximity to other firms in the same industry can take 
advantage of a range of intra-industry benefits. As a result, the co-location of firms in the same industry 
generates cluster externalities that enhance productivity of all firms in that industry, increasing local 
attractiveness for the localization of new firms operating in that industry. The location quotient for each 
industry in each municipality is used to capture the effects (if any) of localization economies. This 
measure identifies the degree to which any given municipality is specialized in any given economic 
activity and it is expected to exert a positive effect on the probability of a generic firm to locate in the 
municipality. 
 
 
 
Fig. 1: Geographical distribution of new manufacturing firms in the Spanish Mediterranean Arc (1998-2008). 
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Table 1: Independent variables: definition and data sources 
Variable Definition Source 
RCAT, RMUR, 
RAND 
Dummies for NUTS 2 regions (Catalonia, Region of Murcia, 
Andalusia). The reference category is the Valencian Region 
Own elaboration 
DISTHEAD Distance to administrative head in kilometres Own elaboration 
HC3 Ratio of labour force having attained a  
higher education degree to total labour force 
INE 
POPULAT Number of inhabitants in the municipality Censo (INE) 
POPDEN Urban population per squared kilometre Censo (INE) and own 
elaboration 
FIRMDEN Number of firms per squared kilometre DIRCE 
DIVERS Index of diversification computed as 1H , where 
2 ¦ ssH c  and sc  is the share of the number of firms in 
industry s  over total firms for each municipality 
Own elaboration from 
DIRCE data 
FESPSECT Location quotient Own elaboration from 
DIRCE data 
 
Firms can also benefit from being located in close proximity to firms in other industries. These inter-
industry advantages include easier access to complementary services, availability of a large labour pool 
with multiple specializations, and the availability of general infrastructure and a vibrant socio-economic 
ambient [8]. Urbanization economies stem from the overall size and diversity of the urban agglomeration. 
However, size is usually correlated with diversity as larger urban areas can support a wider range of 
economic activities. Among the defined explanatory variables set there are two related with size (measure 
by the concentration of firms per squared kilometre in each municipality) and diversity (measured by the 
inverse of the Herfindahl-Hirschmann index of concentration), both measuring some dimension of 
urbanization economies. 
The spatial weight matrix W is defined in terms of the inverse Euclidean distances among 
municipalities, with a representative term: 
 
 
                   (8) 
 
 
Where  ௝݀௟  is the Euclidean distance between municipality j and municipality l, and R represents a critical 
distance determining the range of action of spatial effects, if present. Note that, by construction,  ݓ௝௟  
satisfies, ݓ௝௝ ൌ Ͳ, and σ ݓ௝௟௝ ൌ ͳ. In order to determining the most appropriate value for the parameter R, 
it is adopted the approach proposed by [9]. This implies computing the Moran’s , statistic for spatial 
correlation for different values of R and selecting a value ܴ௢௣௧ such that: 
ܴ௢௣௧ ൌ ܽݎ݃݉݅݊ோȁܼூሺݕכሻȁǡ Ͳ ൏ ܴ ൏ ൅λ                                                                                         (9) 
where ܼூሺݕכሻ  is the standardized Moran’s , statistic for the spatially filtered data [10]. 
3.3. Estimates 
This section estimates a spatial location model allowing for spatial spillovers affecting localization 
choices of new firms in the period 1998-2008 in the Spanish Mediterranean Area. It is assumed that the 
relevance of factors affecting location choices may vary according to the own characteristics of the  
 
݆ݓ ݈ ൌ ൝݆݀
െ݈ͳ ෍ ݆݀െ݈ͳ
ܬ
݈ൌͳ
ൗ
Ͳ݋ݐ݄݁ݎݓ݅ݏ݁
݂݅ ݆݈݀ ൑ ܴ 
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Table 2: High-tech and low-tech manufacturing sectors. 
 
industry the firm belongs to. Consequently, the econometric model is estimated for high and low 
technological activities. The sectoral breakdown is shown in Table 2.  
Table 3 presents the estimation results obtained for different sectors of activity, in general, every 
parameter show the expected sign and their magnitudes match with those found by the comparable 
literature employing logit models in location choice analysis. All continuous variables are in logs, so 
obtained estimates for coefficients reflect the elasticity (of the probability) of choosing a particular 
municipality with respect to the explanatory variable.3 
Regarding the regional dummies, but for the Region of Murcia, there seems to be no significant 
differences among the regions under study with respect to the reference category (Valencian region).  
The distance to administrative head has a negative influence on location choice, but the effect is only 
significant for firms operating in high-tech industrial activities. Therefore, even although accessibility 
may be a highly relevant factor determining the location choices by firms, for municipalities in the SMA 
distances to administrative heads (associated with the largest urban centres) are not too large so as to 
impose an appreciable penalty to firms localized in the more peripheral municipalities. Location choice 
appears to be influenced positively by the local stock of human capital. Moreover, this is one of the most 
relevant determinants if not the most, showing the higher capability in magnitude in influencing location 
choices after spatial spillovers. The total municipality population exhibits the expected (positive) sign and 
appears statistically significant. This independent variable is used to proxy the market size.  
Urban population density is statistically significant with a negative sign in all the sectors considered. 
These results confirm land costs as a relevant factor for location decisions, although it appears to be more 
influential for high-tech activities. This might reflect a higher propensity of this type of firms to locate 
closer to urban centres, thus facing up a more intense competence for land with residential users. The two 
dimensions (size and diversity) of urbanization economies are taken into account by the firm density per 
squared kilometre and the diversification index of economic activity in each municipality. For the first 
variable, the results reveal the presence of positive agglomeration effects; the location of firms, 
independently of their economic sector of activity, imparts a consistently positive and significant impact 
on the attractiveness of potential host municipalities. Notwithstanding, contrary to our prior expectations, 
 
3Without taking into account spatial effects, the relationship between the average probability elasticity and the coefficient 
estimate ߚ௞ is ߝ௞ ൌ ௃ିଵ௃ ߚ௞ where J represents the number of choices (see [11]). Consequently, as J gets larger (as is the present case), 
average probabilities gets closer to the parameter estimates. 
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the diversity index has a negative influence on location choice, although the effect for high-tech industries 
is not significant. The estimated coefficients for the specialization quotients are positive and significant, 
indicating that firms tend to exploit benefits of intra-industry clustering in their location choices. However 
these effects are more intense for firms in low-tech manufactures, with an elasticity value near to 0.9. 
This result is consistent with the available empirical evidence on geographical distribution of industrial 
firms in the SMA. 
The econometric model includes a term to capture potential spatial effects affecting firms’ choices. 
These effects are summarized by the G parameter; this parameter measures the relative importance of the 
local neighbourhood in determining firms’ choices. Spatial effects are significant albeit they are more 
pronounced for high-tech firms, while for low-tech manufactures firms neighbourhood seems to be not so 
relevant (the estimated coefficient is 0.06), or perhaps external effects are basically of the type locally 
bounded, with less importance of the inter-municipal spatial effects. According to this result, firms in the 
high-tech manufactures exhibit a more noticeable tendency to look for sources of positive externalities 
(via knowledge sharing, labour market pooling, etc.), beyond the municipality where they are localized as 
compared to other firms in the low-tech sectors of activity. This result is widely consistent with the fact 
that access to knowledge should be particularly relevant as a search strategy for high-tech industries, and 
consequently, there are evident potential benefits from co-location in municipalities’ networks. This is 
also consistent with one of the empirical findings concerning the relevance of localization economies 
emerging from the very own municipality were the firm is located (a lower coefficient is estimated for the 
corresponding explanatory variable, the location quotients, in the case of high-tech manufactures).  
 Conclusions 4.
Introducing space in location analyses is of major interest for regional and urban studies. This paper 
examines the quantitative relevance of spatial spillovers for firms’ location choices at the municipality 
level within the Spanish Mediterranean Arc. In contrast with previous empirical studies, the present study 
accounts for the potential influence of such external economies emerging from the surrounding area of 
each municipality, thus incorporating in the analysis this important issue not so much present yet in the 
Table 3: Location choice of firms in the Spanish Mediterranean Arc(SMA): spatial conditional logit model 
 
          Notes: The dependent variable is location choice of new firms. 
         Significance of coefficients at *** 1%, ** 5% , * 10%. 
coeff. s.e. p-value coeff. s.e. p-value
RCAT -0.0224 0.0705 0.7504 0.0847 0.0823 0.3032
RMUR 0.2502 0.1019 0.0141 0.2813 0.1073 0.0087
RAND -0.0424 0.0716 0.5540 0.0554 0.0817 0.4972
DISTHEAD -0.0722 0.0345 0.0363 -0.0126 0.0340 0.7107
HC3 0.5771 0.0306 0.0000 0.5997 0.0273 0.0000
POPULAT 0.2006 0.0743 0.0069 0.2678 0.0651 0.0000
POPDEN -0.2864 0.0448 0.0000 -0.2268 0.0419 0.0000
FIRMDEN 0.1328 0.0326 0.0000 0.1915 0.0290 0.0000
DIVERS -0.2327 0.1833 0.2042 -0.7507 0.1790 0.0000
FESPSECT 0.4343 0.0097 0.0000 0.8916 0.0071 0.0000
G 0.6930 0.0681 0.0000 0.0841 0.0211 0.0001
ln(K ) 1.4356 0.1014 0.0000 1.4675 0.0839 0.0000
high-tech manufactures low-tech manufactures
(sectoral dummies included) (sectoral dummies included)
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literature. With this objective, a spatial conditional logit is estimated to evaluate the relative weight of 
space in shaping firms’ location choices. Additionally, the empirical model distinguishes among the 
corresponding spatial effects explained or associated to the characteristics of the own chosen municipality 
relative to those effects linked to the own features of the neighbouring area, here labelled as spatial 
spillovers. Further from the explicit consideration of space in a discrete choice framework, the second 
main contribution of this paper to the empirical literature has been the focus on municipal data, what 
seems to be the better and correct way to approach and measure such spillovers. The relevance of spatial 
externalities in influencing firms´ choices and its relation to the technological content of the economic 
activity has been also analysed. By doing so, it is explicitly recognized that the net effects of 
agglomeration economies and spatial effects may vary considerably among sectors, this being other 
important topic which deserves a more indeed treatment in the related literature. 
The empirical results support the hypothesis that inter-territorial spatial effects clearly matter for the 
location decisions of firms in manufacturing industries. Moreover, these findings support the view that, 
beyond the characteristics of each potential location, firms also take into account the features of the 
neighbouring locations in order to decide where to stay. However, the empirical relevance of space in the 
firms’ decision process is found to vary according to the different economic sectors of activity. In this 
regard, the neighbouring area characteristics seems to be much more relevant in the high-tech 
manufacturing industries as compared with low-tech activities, which seems to be more focused on the 
own municipality characteristics, given the relevance of effects associated to the size of the local market 
and agglomeration effects locally bounded. Human capital also continues to play a significant role in 
location choices for every sector in the investigation. The explicit inclusion of space in the model 
specification also led to identify new channels through which changes in the characteristics of one 
municipality could affect the attractiveness of other municipalities from the perspective of localization of 
establishments. These effects have been defined as spatial spillovers and have served as a way to measure 
to which extent changes in one municipality are more or less relevant according to its relative impact over 
the rest of the municipalities, a pivotal insight still not developed in location literature, but with a great 
role in explaining location choices as noted in the paper. Moreover, and from the perspective of the 
regional policy recommendations emerging from the results of the investigation, this paper has addressed 
the need of defining differentiated policies for industry and services activities, also depending on their 
technological content. Policies aimed to enhance the attractiveness of municipalities, as potential 
destinations for the establishment of new companies, must be aware of the specialisation patterns that 
characterise the area under study, taking into account that the success of such policies may vary 
depending on the sector of activity characterising the locality. 
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